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Introduction
According to the traditional view galaxies are clustered on small scales, and on large scales the distri-
bution of galaxies and clusters of galaxies is random (i.e. scale-free). Such a distribution is expected for the
currently popular structure formation scenario based on the evolving dynamics of the dark matter during
the history of the Universe. Quantitatively this behaviour is described by the correlation function of galaxies
and clusters of galaxies which has a high peak at small separations but approaches zero at about 30 h−1 Mpc
for galaxies and at about 70 h−1 Mpc for clusters of galaxies (in this paper we express the Hubble constant
as H0 = h 100 km s
−1 Mpc
−1
). Initially these scales were thought to be the scales of the transition to
homogeneity. However, in the distribution of galaxies voids of diameter up to 50 h−1 Mpc were discovered,
voids in the distribution of clusters of galaxies are even larger with diameters of 100 h−1 Mpc and more.
Thus it was thought that the homogeneity begins on supercluster scale.
Recent studies have shown that even on supercluster scale the distribution of galaxies and clusters of
galaxies may have some regularity. First clear indication for the presence of periodicity in the distribution
of high-density regions in the distribution of galaxies came from the deep pencil-beam survey of redshifts
of galaxies by Broadhurst et al (1990). High-density regions in this survey form a regular pattern with a
period 128 h−1 Mpc. Nearest peaks in the distribution of high-density regions in this survey coincide in
position and redshift with superclusters of galaxies (Bahcall 1991), thus one may think that the distribution
of superclusters may have some regularity. However, as no clear periodicity was found in other directions,
this result was explained as a statistical anomaly (Kaiser and Peacock 1991).
Independent studies have shown that approximately on the same scale the cluster correlation function
has a weak secondary maximum (Kopylov et al (1988), Mo et al (1992), Einasto and Gramann (1993),
Fetisova et al (1993)). This scale has been detected in the three-dimensional supercluster-void network
by Einasto et al (1994), Einasto (1995a, 1995b). The analysis of the Las Campanas Redshift Survey has
shown that the distribution of sheet-like and lamentary structures has a preferred scale about 100 h−1 Mpc
(Doroshkevich et al 1996), also the two-dimensional power spectrum of galaxies of this survey has a peak
on the same scale (Landy et al 1996). These results were based on small number of objects or (with the
exception of the study by Einasto et al 1994) on two-dimensional data, thus further studies are needed.
To investigate the distribution of matter we have used a new redshift compilation of rich clusters
of galaxies by Andernach, Tago and Stengler-Larrea (see 1995). This is the largest and deepest three-
dimensional survey available presently. Using this dataset we have compiled a new catalogue of superclusters
of galaxies (Einasto et al 1997a), calculated the nearest neighbour and void diameter distribution (Einasto et
al 1997a), and determined the cluster correlation function and power spectrum (Einasto et al 1997b, 1997c,
1997d). Here I give a short summary of principal results of these studies.
The distribution of superclusters
The compilation of Abell-ACO clusters of galaxies by Andernach, Tago and Stengler-Larrea (1995)
contains measured redshifts for 869 of the 1304 clusters with an estimated redshift up to z = 0:12. For the
present analysis we used all rich clusters (richness class R 0) in this compilation with at least two galaxy
redshifts measured. Cluster distances were determined from redshifts or from the brightness of the clusters
10-th brightest galaxy, using the photometric estimate of Peacock & West (1993). The new catalogue contains
220 superclusters with at least two member clusters (supercluster richness); 25 superclusters are very rich
with at least 8 members, approximately 25% of all clusters are members of these very rich superclusters.
The distribution of clusters in rich superclusters in supergalactic coordinates is shown in Figure 1. We
see that the population of clusters in rich superclusters forms a fairly regular network. The rectangular
distribution of clusters was noted by Tully et al (1992), who used the term \chessboard universe" to describe
the structure. Void diameter and nearest neighbour tests indicate that the mean distance of rich superclusters
across voids is about 120  20 h−1 Mpc. Poor superclusters and isolated clusters lie in the vicinity of
rich superclusters, they also populate void walls but are absent in central regions of voids dened by rich
superclusters (Einasto et al 1994, 1997a).
1
gure -1cm The distribution of clusters of galaxies
in supergalactic coordinates, the sheet is taken in between supergalactic−100  X < 100 h−1 Mpc. Clusters
belonging to rich superclusters (containing at least 4 clusters) are plotted with lled circles. Superclusters
are identied by common names (from constellations where they are located). Dashed lines mark the zone
of avoidance near the galactic plane.
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